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don, Incl., 8 to 10 p. m., bright a,rch. Lansiug, Miuh., during 
evening. Riley, Ill., i.20 to 10.30 p. IU., bright arch, :ilt,itiide 
1 4 O .  Elniira, Ill., 9 p. m., fi1illt bluish light, with strea.iuf!rs. 
Morrison, Ill., during erening. Dubnque, 7.10 60 10.30 p. m., 
very brillhnt, altitnde 30°; est.ended from N. 30° W. to X. 
300 E. Beloit, Wis., during evening. Franklin, Wis., dnrinp 
evening. LaCrosse, 8.30 11. iu. to 4 a, in. of 90th. St,. Pnul, '3 to 
11.30 p. m., blight arch of p ~ l e  yellow, altitiide f'rcm 10O bo 15", 
no streamers. Nort,lifield, Minn., G p. m. to G a. ni. of9Oth, 
Guttenburg, In., i to 10 p. 111. Clinton, Ie., dnring evening, 
bright mch, altitude 30°, no strea,mers. Cresco, h., i to 10.90 
p. m., cliffiise light extending from NNW. to EWE. Mont8icello, 
Ie., during evening. DesHoines, i p. in., bright arch with 
dark segmeut below. Moorhead, Minn., H to 11 11. m., briglit 
arch of pale yellow. Bismarck, G p. m. to iuoiiiing of 30th, 
Rapid City, D a k ,  7 to 10.30 1). iu. Ft. Meatle, Da,k., during 
evening. The nest  most ilUport,ilnt clisl)lasy was t,liat oft,he lUh,  
the liue of observation estending ea,stwnrd ikom Cape Brct.ou 
Island to Ihkotn., t.lie following st,at,ions report,iug : Chadotte- 
town,P.E.I., duriug evening. Fredcrictou,N.B., during evening. 
Eastport, 11.30 pin., t.0 midnight; clitilse light. Newliort, I<#. I., 
10.16 1). m., to uiorniug of SOtli, difliise light : a, few atre:inier# 
rose to 1111 attitnde of 1 6 O  or 3O0, hit  la.stecl only a fin. 
moments. Bnrliugtoii, Vt., 11 t,o 11.45 p. m., bright, arch wit.11 
strea.mers reaching an. Rlti tiicle of 2to j no d:irli segmrnt. Cniii. 
bridge, Mass., 7.30 to 10.30 p. iu. Soutliiugt,on, Colin., 0 1,. 
m., fa.iiit light IOW clomn i1p01i the. horizon. TViIterbnrg; N. 
Y., 9.30 p. m. E?oc.liester, 10 to11 1). ni., ficiiit light. Toronto, 
(luring eveuiiig. Lansing, Micli., cliiring ewniug. Clem 
Oreek,Neb., 9 p. UL, faint light. St. Tincent, 7 t o l l  p. iu., very 
brillimt., mit.h t,mo itl.c.hes ; light frequent.Iy reached t,he zeiiit'li; 
forks of light chiracteristic, of' merry claiicers esteudecl 
along both arches ; t.hep increased in brilliancg on t . 1 ~  west,erii 
quarter of the arches a,nd padually hcletl amiy as t'liey a p  
proached the eastern qua.rter. The following, wit.h tlic esmlb- 
tion of t,he Uth,  were local clinplags: Pretlericton, N. E., l tb l i .  
St. John, 8. B., 15trh. Ea,stllort., 16th, 5.30 t.0 '3.10 1). in., briglit 
arcli with several streamers, ~011113 of which sliiit; npwiird to n 
height of 30°. Coutoocookville, N. H.! llth, clifliise light. 
Tha,tc.Iier's Island, 15th, 7 to 7.10 1). m., faint light. C!nnibritlge! 
Mass., lltli ,  aiirora, suspected at 9.30 p. IU. and a t  11 1). in., ;I 
broken arch with a, fern st.ren!iiers bernme visible. Sont.liiiigton, 
Conn., l l t h ,  9 p. in., faint light. A h ,  3. J.,  24t.11, 8 p. in., t ,w  
faiilt arches reseinl>ling :I# donblc rainhow ; nil (liirl< segI1lrntm. 
Ga.rcliner, Me., llt,li, Y;30 p. IU. to 12.30 :I,. in. of the 1311; 3Otl1, 
4.30 e. m.Dexter, Me., 12th. WTatcrburg, S. Y., 1lt.h. C'iit:iwis$;i., 
Pa., 38d. Toronto, 1lt.h. Bocliester, l l th ,  9 to 11.30 1). in., cliRiise 
light. New C'orydon, Inil.! 93t1, G p. 111. to 9.30 :I. 111. id' t,lie 
2dtmh, t.1ircz.e. well defined nrchcs, altitnrle, No ; 54t,li, from 
e d y  evening to inonling of 25th. Lansing, Nidi., l l th ,  cl~ir- 
ing evening. Wortliport, nlidl.,  llt.li, 9 11. 111. Alpeun, l l th ,  
8.30 p. m. to 13.40 n .  in. of l2t.11, dit-filse light with ;I# fern 
st.reaiiiers occasioiiiillj- rcncliing u u : ~  zei1it.h. Cfmud Hiwen, 
11t8h, 10 1). 111. to 1..30 il.. 111. Of 12th, res~lllb~illp lilOrllillg tIiImWl1. 
Beloit, Wis., llt.11, during ewiiing. Frfliildin, \Tis., llth, 
during ewniug. C!re~c.o, Io\v:i, llt,li, 5.30 t.0 ! M O  1'. in., fiidnt 
light. Nort.litielr1, Minii., l l th ,  9.15 t,o 1.n.20 1,. iii., lwiglit 
stremicrs occasion:iIlg re:ic!hing an alt.it.urle of Go. Cc&ir 
lhpids, Iowa, 13t.11 ; C!lenr Creek, Neb., Ist, fhiiit light.. St. 
Vincent, loth, 8 to  11 p. in., iliEiiw light wit,li a. slight, 1nter:il 
iiiot.ion ; 33t1, i t,o 11 p. ni., hiub light. Plielps, N. Y., Slat, 
bright arch of' bluish white, alt.itntle nl-ii-biit 23" with nil 
azimnth of' over 1103 ; t,liia condition rriiiainc?.d int.iict, for 

beanis, lieviug n slow hnt, uniforin ~not.ioii e:ast,n-;ird; I iglit 
sntficiently brillhnt t,o cnst distinct shadows i i p n  t,lic siitnv. 

Zor7inc.d Ligl/t.--Nilslirille, Obh, l l t l i ,  14tmh j St,. Viiwciit, 
Illinn., Nh; Spriugfielrl, Ill.? l4t.h ; Dn,ytoii, Wa.sl1. Ty., lSbli! 
lP th ,  30th; Bio T'ista, Chi., 16th to 40t.11 : Ntw C!or,sd~-m, h l . ,  
9th. 14t.h. 17th. 1Nh: Cliuton. In.. Obli. 11th. 1:3tmli. l4t,li. 1Gt.li. 

abOIitm t \ ~ o  ho1Irs, \\-he11 tmhe n ~ l i  lbrolre iiit.o il I111111l)rr 01' I W ~ V  

1 n h ;  C!r;.sco, Ia., Ytd, 
Monticello, hi.! Ot.11, 3 

l l th,  
.Oth, 

lit.11, '16t,lI,, 
13th, l4:t.l:. 

M i ,  l!)t,li. 
l G t , l i ,  litli. 

~~~ ~~~ ~~ ~ ~~~ ~~ ~ ~ ~~ 

Y;tt.es Centre, Han., 15th, l'lth, 18t8h, 31st, 931  ; Cainbridge, 
M I R . ~ ~ . ,  7th, Obli, l l th ,  lath, 14t.11, 15t11, l i t l i ,  19th, Z d ,  Xth; 
Ko\vc, Mass., 19th; Clear Creek, Nebr., Sth: loth, l l th ,  13tl1, 
L M i ,  lGth to Slst; Bellefoat.itine, O., l4bh ; 8t:ttmebnrg, 8. C., 
L5tl1, lGt,li ; Wyt,heville, Va,., 14th ; Franldin, Wis., llt,li,.13tli; 
13th. 

I'lrrrwc7t?,.-stor,)rx.-The,v were repoi-ted in the various districts 
LIS follows : Midtlle Atleutlc States, Fixllst.oii, Md., 16th; South 
Atlnutic States, lst, Slat, 38th; Earnst Gulf St,a,t,es, Sth, 10t,h, 
13t,li, 3it,h, 98th; West Giilf States, 13tli, 9 3 h  ; Teunessee, 
hsli\~ood, 1 2 t h ;  Ohio Valley, 3 1 ,  Gth, 7th; Upper Lake Re- 
gion, Sth, 26th ; Upper Mississippi Velley, 3d, Cith, ith, 8th, 
26th ; Lower Missouri Valley, Gt,h, 7th, Mh, 10th, 13tl1,'13th; 
Sont.hern Slope, Jacksboro, Tes., lG;11, Xtl? ; Pacific Coast, 
Sail Diego, 19th, Red Bliiff, 23~1; San Francisco, 94th. 

Atmoxplienk Eleclridty Intwf eritrg w itlr. Telepcyli. ic *CON I N N  - 
wicntio?c.-Bisrni!rck, D t k ,  19t11, '' sufficiently strong so that 
telegraph operator WRS able to work amn open wire without 
the n,id of' ba.t.t.ery. The ciirrent w m  so violelit that: it sc.orched 
t,lie rubber covering of the  wires :ind filled the room with the 
stench of lmruing coiupom~tl~. In placing the ends of the posi- 
itive and iiegatire wires toget,her, a .bright light about the 
sizc of n. large shirt lintton I\-itS created, which riIpidl~ ievolr- 
ing 1:ietween t,lie bnttx, illu~nina~ted the oftice." 

OPTICAL PHENO3IENA. 
,Wrr  7rcl.10~ have heeu observed iu the v;iriona dist,ricts on 

t.lie following dates : New England, M, 5th, lOt,h, 19th, lGth, 
lSth, SUth, 91st, 3St.11, 31st ; JIiildle At.lnntic? Stiit.es, lst,  4 4  
10bh, 13t,li, IDt,li, 1 G t h ,  1Nh, 2ith, 30tmh ; 8t)11tmh i1tl;Ilitic fiba,tes, 
H'ntteras, Slet ; East Gult' Btnt.es, Peus;ic.01a7 19t11, 33d ; West 
C h l f  Bt,nt,es, Little Iloak, 14th ; 1:io Grnade Valley, Ea,gle Pass, 
3d; Oliio T'alle,v and Teiinessee, lst ,  9t,li, lltd~, l-lt,h, 15t11, l i th ,  
loth, 23d, %h, %h, 3 t h ,  3Ot,h and 31st ; Lower Lake Begion, 
12t11, 16t8h, 1%h, 351u ; Upper Lalie Region, 3c1, dt,h, Sth, 19th, 
14t.11, lGth, 1Sth,19th, 93r1, W I i ,  Sit,h, 28th j Estreine Northwest, 
I\Ioorhead, Miuu., 2Ot,li ; Upper Mississippi Valley, 1st to Gth, 
!MI, 1lt.h. 12tmli, 13t,h, l4t,h, 16tmh, llith, lit.li! lSt.h, 19tli, 33~1, 
Slit,h, Xtli, YWl! S!)th, 30tmh; Missonri Villley, 3, llt,li, 'lSth, 
13th, l4tli, litmh, lOth, Sit.11 t.0 3Ot,ll j X~rt.herii Slope, Bal)icl 
Clit,j-, Ui i .1~~ 311 ; Desdwood, 8itmh, ant1 North Plntte, 29th ; Mid- 
dle Slope, 19tmli, 231, 25tIi, YSt.li, 99th ; Soiit,liern YIa.tesn, Flo- 
rence, Ariz., 4tB, i th ; IUiddle I'lntean, Piochc., 18th; Salt Lake 
I.!it.g, 18t,h, 231 ; Parific Const, Regions, Hail Fr:iucis(!o, 3d, Oth, 
llt.li, 16tmli, ?>d,SSt.h ; Powq-, Ual., 25t.11; S:icr:inient~o, SSd, S;iu 
Diego, Tth, 2ith; Eoln., Or., 29th. 

LUMW lmlos hiim\-e been ollserved in t,he \rilriotls t1istrict.s ou 
blie followiug d u t e ~  : Ne\\- Euglaiid, l n t ,  3d, 4th, it.11, 18th, 23cl? 
%li, 2311, L!St.h, 32sb ; Rlidtlle Atlnntic States, "il to 6th, loth, 
lStIi, l i th ,  15t.li, SSd, 33d, 34th, 90th to 31st; Sooth ,%tlentic 

Floritla, Peniusiila, Key West, 24tmh ; East Cfiilf Stiites, 3d to 
IXh, 23d. SWi, SMi, SSt,li; Weat, Cfnlf States, 1st to 4tl1, Gbh, 
tltli, %til to !?Rth, 3181.3 Bio GraUth? T'ahy, 3 1 ,  3 1 ,  4t.h; Ohio 
Valley mid Tennessee, l n t ,  31,  G t h ,  12tmli, 93t1, 24t.11, SGtJi, Sitli, 
58tli, 29t.l1,30tli, 31st j Lower L n k  &.gioii, 4t.11, tth, 7th, 10t.h, - 
lSt,li, 24tl1, Xth, SSth, 39th, 31st ; IJpper Lake Region, 1st to 
5tB, dtmli, !)t,li, 10t~h, l4th, 15t11, 19t11, 93~1, 3itli, S9t81i, 3Otl1, 31st; 
Est#rc.iiie Xortliwest, Sd,3rl, loth, 3Ut.h ; Upl,erMississippi V:I,~- 
ley, Srl,i:d, 6t~li7St1i,Ot1i, lSth, 13th,33d, 4Wh to 31st.; BIissouri 
Viilley, lst, 3 1 ,  3~1, loth, lSt.li, 3911, 231, 25th to 29tli, 31at; 
NorClierii Slope, lst,  4th, 11~11,  13th, 39d, 33d, S t h ,  2Ot.11, 99th, I 

31stm; 3Iiildle Sloi)e, 1st to Xh, l~Jtl i ,~4t~li ,  25th. Sit,h. 28th. 99th: 

Yt.nt,cs, lst., 4th, 5th, Gt,li, 23~1, f!4t,1I9 25t,h, "ith, SSth, 99th; 



THE MONTHLY WEATHER REVIEW. JANUARY, 1882. 22 

- 
Jan., 185% 

~- 
2. 3p. m... 
3, loa. m... 
5 11a.m... 
7: 13m ...... 
9, sp. m... 

10,11 a.m... 
14, 9a.m ... 
14, 9s. m... 
15,io a. m... 
17, lp .  m... 
18, loa. m... 
19, lam ...... 
!&lam ...... 
D, lp.m ... 
2 4 , 1 2 1 ~  ...... 
27,lO a. m... 
%,Urn ...... 
SO, Sp. m... 

Mirage.-Indiauola, lst, loth, 18th, 19th, Slst, 31st. Hiiron, 
Dak., lltli, a. in., on the eastern horizon, making the town of 
Iroquois, 28 milesc2ishiiit7 visilile through the telescope ;houses, 
barns, haystacks, etc., were distinctly seen. The plienome. 
non lmted 55 minutes. 31st1 7.30 to 8.30 a. m., mirage mnlr- 
ing objects 30 miles distant, visible to the nakedeye; with tlie 
aid of a telescope, small trees couilcl be clistingnislierl in the 
gulches of the Wessingtoa Eills, 30 miles clista,nt. Ooiiiicil 
Grove, Ken., lltli, 17th 31st. Northport, Yich., 59th. 

MISCELLANEOUS PHENOMENA. 
Sumets.-The c.1iaraateristic.s of' tlie sky as indicative of fiiir 

or foul weather for the sncceecling twenty-foiir hours, 1iin-e 
been olpservecl at all Signal Service stations. Reports froin 
187 stations show 5,756 observations to have been ni:i.de, of 
which 34 were reported doubtful ; of t.he reniainder, 5,795, or 
83.3 per cent., wwe followed by the expected wea.tlier. 
. Sun Spots.-The following record of observations hag been 

forwarded by Mr. D. P. Todd, DiEector of' the Lawrence Obser- 
vatory, Amherst, Mass. : 
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visible. REMARKS. 

1. Paciilse wore seen at the time of mery oharr\-:ltion. 

Mr. William Dawson, et Hpicel:md, Iml., reports : Dtli, 3 
groups, 6 spots, 3 spots a t  .east edge, 9 a.t west, and 2 north of 
centre; a,ir very poor; power 3G. l4t,li, 4 groiips, 33 spots; 
air poor; power 50. l'ith, 3 groups, 5 spots; a,ir poor; power 
50. 27th, 4 grollps, 30 S p h ,  one litrge spot neitr east : i , ~ d  
another near west edge ; air tolerably good; power 100. 3Otli, 
5 groupsl 57 spots; air good; power loo. Mr. H. 1). Gowey, 
at Nort,li Lewisburg, O., reports : siin spots were observed ou 
3nd, 9th, 14th, 17tli, 39nd, 33rd, 3&h, 37th1 :3Oth, or ou every 
clear day during the inontli ; they were lenst nunieroiis on the 
9th, a,nd largest on the 30th. The following record of obser- 
vations l i : ~  been forwarcletl by Mr. A. G. 13cnrlor, Sacmment.o, 
Cal.: Gth, 12 in., 1 group, 10 spots. 7t11, 19 in., 1 group, 7 
spots. Sth, 12 m7 1 groiip, G spot,s. gtli, 12 in., 1 group, 2 
spots ; 1 group and G  pots disa,ppenrecl by solm rotation. 10th, 
18 in., 1 group, 3 spots j filing cloiidx probnbly prcvciit,ed the 
observiJtiol1 of some of the ~ n a l l e r  spots. Iltli, 1.3 111.) 3 gronps 
:ml S spots; 3 groups aiid 5 spots, new. 13th, 13 in., 3 groiips, 
8 spots. 13th, 19 m., 3 gr6iips, G spots. l l th ,  19 in., 3 groiips, 
10 spots, 1 gronp disappea,red. 10th, 15 111.~ 3 groups, 8 spots; 
8 spots disappea,red. l'ith, 13 in., 2 groiips, 4 spots j 3 groiips, 
each wit,h one large nail 10 sninll sp0t.s. 18t11, 13 in., 9 groiips, 
4 spots. 19th, 13 m., 1 iicw groiip, ancl S spots; 1 group and 
8 spots disappeared by solar rotation j both spot,s in new gronp, 
large and near together. 30th, 19 ni., 3 group and 2 spots. 
Blst, 13 m., 3 groups and S &pots; 1 group :md 3 spots new. 
24th, 19 ni., 3 groups and 4 spots; 1 gronp nncl 3 spots new, 

95th, 18 in., 5 groups ancl 10 spots; 2 groups a,nd 9 spots uew. 
37t11, 11 a. in., 31 groiips and 4 spots; 10 groups new and 2 
groups c1isappe:tred by solar rotation. BSth, 11 a. Jn., G gronps 
and 17 spots; 3 groups am1 13 spots new. B t h ,  11 a. in., G 
gmnps nncl 16 spots. 30t11, 12 m., 7 groups and 21 s1)ot.s. 

and the same number of each disappeared by solm rot,, 't t' 1011. 

E~*mtcc.-The chart below has been republished as a correc- 
tion of that which a.ppea,recl in the REVIEW for November, 18S1. 

VL ... ........ 
The following is a copy of the letter of ( 

addressed t,o tlie Chief Signal Ofiicei: 81 
above cl1art : 

'' €Iib\riug experienced very heavy we:ither diiring iny last 
1):issage from Liverpool to Bost80:i, nnd pnrticularly on the 33d 
lilt., when wc encounterecl qiii te a liurric::ine, I herewith enclose 
p u  :I dia.gmni, wit,li tlie ship's position, clirectiou of the wind, 
(as per :i,rrows,) and t,he height.:: of the? baronieter: with a few 
raina.rlis on t,he sanic. Tiicscla,j-, 33d of November, J ~ O O ~ ,  stroug 
galea froni iiorthwestwa.rd, which liacl lieeu blowing niucli tlie 
sa,ine for the previous 24 lioiirs, bnromet.er ranging between 
38.90 aucl 20.36. Towards midnight tlie wind fell calin. Then 
;i, light air spriiug np fi*oni tlie eoutli, veering towards the south- 
e:istwa.rcl ; meather very cla.rk, niiicli light,niiig 1111 roilnil, more 
so t.owm1s the soiitlle:ist,ward; no t,huucler j wwra,l co))iposm~,rts, 
i .  e., St. Elmo lights on t l ieprds  a.11~1 stays, glass fiilling rapidly 
ant1 sea \reryl~igh and turbulent. 8 a,. in., &roiig gale from SE., 
with wow ancl h i 1  squallx. 10 a. blowing :J hurricane from 
E. ; ~qiialls terrific., with terribly high and conf'iiserl sea. Kept 
Hhip riiiiniiig bcforc, i t  mould have been highly dangerous to 
attempt to roiincl too. Noon, 33~1, glass risiug ra,pidly; blow- 
ing as hard 8s ever ; sea a coinplete mass of' spindrift, high 
and awfiilly confused ; sqiialls succeeding each other rapidly 
niid ro'aring with their violence. 3 p. ni., weather breaking. 
4. p. m., wind NNW., rounded too, ends strong, gale from north- 
westward, with a high confused Rea; obliged to keep ships 
stein on and steam easy. This weather continued much the 
same till the evening of the %Mi, wind from the same quarter 
NW. when it moderated and went round to the douthward 
for ailout 12 liours; i t  then got bac4r to the nortliwestwarcl, 


